Solvent effects on the kinetics and thermodynamics of stacking in poly(cytidylic acid).
The Raman laser temperature-jump technique has been used to measure the kinetics of the coil to helix reaction of poly(cytidylic acid) [poly(C)] in aqueous cosolvent mixtures. The rate of helix formation has a low activation energy and is proportional to reciprocal solvent viscosity. The observations suggest helix formation is rotationally diffusion controlled. The rate of coil formation in poly(C) has an activation energy of approximately 11 kcal/mol, presumably reflecting the electronic stacking interactions which stabilize the helix. Viscous cosolvents, glycerol or sucrose, slow down the rate of coil formation; acetonitrile and formamide at 5 mol % increase the rate relative to that in water. The polar cosolvents may specifically attack a cytosine stack. The absorbance vs. temperature profiles for poly(C) are analyzed with the one-dimensional Ising model. When only optical data are used, the cooperativity parameter, sigma, and the enthalpy, delta H, cannot be uniquely determined. A method is proposed that allows determination of sigma by combining spectroscopic and calorimetric data. The values of sigma derived for poly(C) are between 0.8 and 1.0, and delta H is about -9 kcal/mol of stack. An alternative method using integration of the excess heat capacity curve and extrapolation to fully stacked and random coil species yields a delta H of -7 kcal/mol of stack.